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Summary 
97 
A compet日ntmethod was devεloped for th百isolationof cytoplasts from Allium jistulosum L. 
Cytoplasts were isolated easily by the treatment of elongated inner epidermal cells with 
hypertonic enzymεsolution. Th巴ywere purified by the density gradient centrifugation with 
Ficoll. After c芭ntrifugationremaining protoplasts with nuclei were removed from cytoplast 
suspension by micromanipulation. 
ぐrh巴cytoplastsisolated and purifi吋 bythes巴methodswere avairable for electric cel fusion. 

















1.0 1.1 1.2 
concentra tion (M) 
















o 0.50.550.6 0.7 0.8 0.9 1.0 1.1 
Sorbitol concentration偽1)
Fig.2 Eff日ctof sorbitol concentration on 
cytoplast formation of inner εpidermal 
cells of Allium fistulosum 
Fig. 1 Effect of sorbitol concentration on 
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Fig. 3 Effect of sorbitol concentration on 
number of cytoplasts in inner epidermal 
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Fig.4 Eff巴ctof sorbitol concentration on 
percentage of cytoplasts in protoplasts 
isolated from inner epidermal cells of 
Allium jistulosum. 
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Explanations of photographs 1-4 
1. Inner epidermal cells of Allium jistulosum treated with 0.8M sorbitol for 
30 minutes. Plasmolysis and split of protoplasm occur remarkably 
2. Cytoplasts (1ower 2) and miniprotoplasts with nuclei (upper 2) isolated 
from inner epidermal cells of Allium jistulosum treated with hypertonic 
enzyme solution. 
3. Electrofusion of cytoplasts (top and bottom) with miniproteplast (cen. 
ter) isolated from inner epidermal cells of Allium jistulosum. 
4. A fused cel 30 minutes after electrofusion in Photograph 3. The shape 
has become globular. 
田代@水谷。大山・宮崎.I高張酵素液処理によるネギのサイトプラストの単離 101 
をこれらの計算値と比較すると， 0.5~0.6M 区では約15%高いが， 0.7~ 1. 2M 区では約
15~35%低い.したがって 9 本実験では高張液処理に酵素処理を加えたことにより， 0.5~0.6 






















単離したサイトプラストの夜径は0.5~0.8M 区間で有意差が無く，約50μm であったが， 0.9 
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Fig. 5 Effect of sorbitol concentration on 
di呂meters of cytoplasts from inner 
epidεロnalcels of Allium fistulosum 
o : Sorbitol concentration was d巴ー
creas巴dfrom 1.2M to 0.8M aft巴r
cytoplast isolation‘ 


















Fig. 6 Ficoll d巴nsity gradient for 
S告paration of cytoplasts iso. 
!ated from inn邑repidermal cells 






























































Frac t ion number 
Fig.8 P巴rcentageof cytoplasts in fractions 
after Ficoll density gradiεnt centrifuga. 
tion. 





Frac t ion numbe r 
Fig. 7 Distribution of protoplasts， including 
miniprotoplasts and cytoplasts， to frac-
tions after Ficoll d配nsity gradient 
centrifugation. 




























































1. Jon巴s，H.A.and S.L.Emswell日r(1936). A male-stεrile onion. Proc. A問er.Soc. Hort. Sci. 34: 582-585 
2. ]ones，H.A. and A.E.Clark巴 (1943).Inheritance of male st釘 ilityin the onion and the production of 
hybrid s日記d.Proc. Amer. Soc. Hort. Sci.43: 189-194. 
3. Jon日s，H.A.and L.K.Mann (1963). Onio開 andtheir alies. Leonard Hill [Book] Ltd. London. pp.73 
-97. 
4.田代洋君主 (1984). ワケギの起源に関する細胞遺伝学的研究.佐賀大農業 56: 1-63. 
6. Tashiro，Y.，Sふ1iyazakiand K.Kanaz註wa(1982). On the shallot cultivated in th号 countriesof 
south日ast邑rnAsia. Bul. Fac. Agr.， Saga U目iv.53: 65-73 
6. Kihara，H. (1951). Substitution of nucleus and its effect on genome manifestation. Cytologia 16: 177 
-193. 
7. Bradley，P.M. (1983)‘ The production of higher plant subprotoplasts‘ Plant Molecular Biology 
Rψorter 1: 117-123. 
8. Bradley，P.M. (1978). Production of enucleated plant protop!asts of Allium cψa. Plant Science 
Letfeγ's 13: 287-290. 
9. Lorz，H.，J.Paszkowski， C司Dierks-Ventling and I. Potrykus (1981). Isolation and characterization of 
cytoplasts and miniprotop!asts derived from protoplasts of cultured cels. Physiol. Plant. 53: 385-391. 
10. Br印ach冶a
Ol1JωO!1 (Al必Jμzu附m月 ε担ψ抑ιω). Plant Science Letters 23; 95'-101. 
